The purpose of this paper is to investigate if the various risk sources in Design and Build projects can be classified into three risk groups of cost, time and quality using the discriminant analysis technique. Literature search was undertaken to review issues of risk sources, classification of the identified risks into a risk structure, management of risks and effects of risks all on Design and Build projects as well as concepts of discriminant analysis as a statistical technique. This literature review was undertaken through the use of internet, published papers, journal articles and other published reports on risks in Design and Build projects. A research questionnaire was further designed to collect research information. This research study is a survey research that utilized cross-sectional design to capture the primary data. The data for the survey was collected in Nigeria. In all forty (40) questionnaires were sent to various respondents that included Architects, Engineers, Quantity Surveyors and Builders who had used Design and Build procurement method for their recently completed projects. Responses from these retrieved questionnaires that measured the impact of risks on Design and Build were analyzed using the discriminant analysis technique through the use of SPSS software package to build two discriminant models for classifying risks into cost, time and quality risk groups. Results of the study indicate that time overrun and poor quality are the two factors that discriminate between cost, time and quality related risk groups. These two discriminant functions explain the variation between the risk groups. All the discriminating variables of cost overrun, time overrun and poor quality demonstrate some relationships with the two discriminant functions. The two discriminant models built can classify risks in Design and Build projects into risk groups of cost, time and quality. These classifications models have 72% success rate of classification of risks in Design and Build projects. These models are strongly recommended for use of clients, Design and Build contractors and Risk Managers for the management, control and mitigation of future risks in new Design and Build projects. These models will offer appreciable improvements in risk management and mitigations which can enhance better management of future Design and Build projects. This study also recommends that clients and contractors using Design and Build approach should watch out for emerging issues of cost overrun and poor quality in their projects as these can dictate classification of newly encountered risks.
Introduction

Risk is inherent in all human
Endeavour's and construction projects are no exceptions as they involve activities that are prone to different types of risks. Projects that are procured by Design and Build method are equally subjective to different types of construction risks. Many researchers in construction management and other related fields of study have defined risk in various terms. Risk has been defined as uncertainty of an outcome which can result in positive opportunity or negative impact (OGC, 2003) . According to Boehm and Port (2006) as cited in Salako (2010) risks are situations or possible events that can cause a project to fail as to meet its goals. They range in impact from trivial to fatal and in likelihood from certain to improbable. Every building procurement method has its own basic characteristics that define and dictate its framework. When a procurement method is chosen and selected for a specific project, the characteristics of such procurement methods dictate the likely risks and levels of uncertainties involved. What is hence, most important is to identify and assess these inherent risks as to formulate appropriate risk management structure to deal with these risks.
Design and Build procurement method is one in which a designbuild contractor is given the responsibility of carrying out both the design and construction of the project for the client. Several clients are now dissatisfied with the traditional procurement method because of its slowness and expensive nature. They are now attracted to Design and Build procurement because of its speed of project completion, cost reductions, simplified contracting and creation of single point responsibility. Furthermore, Engineers are intrigued by Design and Build procurement because it allows them to use their close client relationships to capture larger percentage of construction revenues. Contractors also like Design and Build procurement because of its flexibility and profit potentials. According to Ashcraft et al (2002) these converging interests are now fueling a trend towards further use of Design Build method for more project delivery in most countries of the world and Nigeria is no exception.
Design and Build procurement method is prone to several risks. Some of these risks are borne by the design-build contractor and the client and in some cases are shared by both parties. However, Salako (2010) has documented thirty-five (35) sources from which Design and Build risks can emanate. These thirty-five risk factors are further classified into three main categories of cost, time and quality related factors. In the same vein, Varaman (2002) attempted a classification of Design and Build risks in America to arise from fifteen sources found in the US. These sources can further be classified into seven sources as insurance, design-errors and omissions, liabilities of the construction entities and designers, catastrophes (force majeure events) different site conditions and environmental pre-existing conditions, responsibility for health and safety issues and lack of fulfilling obligation from a member of the team. These seven classifications also encapsulate the earlier three classifications by Salako (2010) and indeed wider in scope. This paper examines the issues of risk classification in Design and Build projects from cost, time and quality related factors in Nigeria. It proposes a classification model for classifying the various types of risks impacting on Design and Build projects from discriminating variables of cost and time overruns and poor quality.
Risk in Design and Build Projects
Risks are inherent in construction projects irrespective of the size and environmental location of the project. In Design and Build projects as indicated by Seng and Yusof (2006) that the contract of this method transfers more of the risks to the contractor than any other construction contract. Among a variety of risks the Design-Build contractor usually takes on are mainly speculative risks. Risks in Design and Build projects can emanate from cost, schedule, quality and management of the project. These risks can exist from start to finish of the construction process. In Tsai and Yong (2010) risks in Design and Build were measured from proposal surveying, scheme Designing, procurement contracting and construction process which are receiving stages of a construction project. This infers that risks in a Design and Build project can be measured in all stages of this project. Risk treatment in construction has been focused on risk distribution between the owner and contractor using suitable contractual clauses. According Seng and Yusof (2006) this distribution has been only one sided and more on the contractor side to assume most of the responsibilities of the risks than the client. Both Tsai and Yong (2010) and Seng and Yusof (2006) reported different studies in which risk allocations of different procurement methods were compared between the client and the contractor. Figure 1 indicates results of these studies where in Design and Build method the contractor shares more of the risks than the client. The reason for this is because he is in charge of design, procurement, engineering and construction of the project as the client is mainly expected to pay for all these services after the completion of the project that is "to turn the key". All these thirty-five risks can also be best classified into a risk structure as indicated in the studies of Tsai and Yong (2010) for Design and Build Projects. These stages of risk management can be summarized in Table 3 . Poulsen and French (2010) as well as Statsoft (2003) . According to Kinnear and Gray (2001) the efficiency of discriminant function is tested with a statistic known as Wilks' Lambda (^). This statistic indicates significant difference among the target groups. Discriminant function analysis idea can be expressed as follows. Let Y i be the Dependent variable while V i be the independent variables such that V 1 ,V 2……. V n be the n independent variables.
The essence of Discriminant function analysis is to find a linear function Y i of the combinations of the independent variables such that:
The function Y i is the discriminant function. Scores on the discriminant function are spread out to all categories of the dependent variables. In this paper, the discriminant function analysis is derived from three categories of risk of cost, time and quality related groups. There are nineteen (19) independent variables that constitute the cost risk group, twenty -one (21) independent variables that constitute the time risk group while ten (10) independent variables make up the quality risk group. These independent risk factors are now combined together using discriminant function analysis technique to produce two discriminant functions. However, Stockburger (2007) indicates that the main purpose of discriminant function analysis is to predict group membership while Statsoft (2003) also indentifies several purposes of discriminant function analysis. Such purposes include classification of cases into groups using a discriminant prediction equation, testing theory by observing whether cases are correctly classified as predicted, investigating differences between or among groups and to determine the most parsimonious way to distinguish among groups. Some of these purposes identified by Statsoft (2003) for discriminant function analysis are also explored in this study. According to Kinnear and Gray (2001) (40) questionnaires were sent to these respondents for the survey. Data for this survey were collected through the use of these questionnaires in Nigeria. These questionnaires elicited information about the types of risks inherent in Design and Build projects, effect of these risks on performance of Design and Build projects in terms of cost, time and quality, how some of these risks are allocated between parties as well as their mitigation and management. In ensuring the effect of these risks on Design and Build projects the actual and estimated durations of the projects, the actual and final cost of these projects were also measured separately to confirm whether there were cost and time overruns. Quality performance factors were also measured separately.
In analyzing the data from this survey, each of these questionnaires were one by one coded and information from these questionnaires were extracted into data sheets. These data information were later input into the SPSS software for statistical analysis. For the risk classification model, data from cost and time overruns and poor quality measured separately in the questionnaires as well as data from risk impact measured as very high impact, high impact, average impact, low impact and no impact were used for the discriminant analysis for building the classification model of this study. Any of these categories of the independent variables within the categorization of impact on cost, time and quality with a score of average impact (score = 3) and above up to very high impact (score = 5) were taken as cost and time overruns while for quality it was taken as poor quality for building the model.
Risk Classification Model for Design and Build Projects
Sources of risks in Design and Build projects can emanate from over thirty-five (35) sources which are further classified into ten (10) main areas.
Impact of these variables were measured as very high impact (score=5), high impact (score=4), average impact (score=3), low impact (score=2) and also no impact (score=1 For the Discriminant analysis, respondent ratings of very high impact (5), high impact (4) and average impact (3) were recoded as 1 to mean cost and time overruns and poor quality while low impact (2) and no impact (1) were recoded as 0 -which implies no cost and time overruns and good quality. The respondent ratings for all the cost, time and quality related risk independent variables were used to build the Discriminant function. These independent variables discriminate any new risk case classification into any of the three risk groups.
Findings and Discussions
Profession of respondents that participated in the study is presented in Experience of respondents that participated in this study is presented in Figure 2 . It is indicated in Figure 2 that 23% of the respondents have less than six years experience, 46% of the respondents have 6-10 years experience, 8% of the respondents have 11-12 years experience and 23% of the respondents have above 20 years experience. Since most respondents have between 6-10 years experience in Design and Build project execution, such experience can enhance quality information for the study. In classifying risks in Design and Build projects into groups, a step wise discriminant analysis was undertaken for the risk groups and its independent variables. Results of the analysis are presented in Tables 5, 6 , and 7 From the results presented in Table  5 for choice of risk groups there are nineteen (19) independent variables contained in cost related risk group, twenty-one (21) independent variables make up the time related risk group while only ten (10) independent variables make up the quality related risk group. Only three impacts of risk in terms of cost overrun, time overrun and poor quality highly discriminate the choice of the risk groups. Also, from the above table only cost overrun in cost related risk group, time overrun in time related risk group and poor quality in quality related risk group have higher means (X = 2.53, 2.29, 2.70) than their other discriminating variables in their risk groups. Table 8 , there is significant relationship between the discriminant functions 1 and 2 and the independent variables of cost, time and quality related groups. Results of the structure matrix showing the correlation between the discriminating variables and their discriminant functions are presented in Table 9 . . From the results in Table 10 For discriminant function 1, if a Design and Build project has no issues of cost overruns and poor quality risks apprehended in the project, the risk classification will majorly be time overrun related issues that would impact negatively on the project. Similarly, for discriminant function 2, if there is no serious threats of cost overruns and poor quality risk factors the classification will also be time overrun risk factors that will be impacting positively on the project. Analysis of the classification of risks in Design and Build projects is also presented in Table 11 . From the results presented in Table  11 , sixteen (16 ) of the nineteen (19) cases of cost overruns are correctly predicted as cost related risk factors indicating 84.2% prediction rate, fifteen (15) of the twenty-one were (21) cases of time overruns were correctly classified as time related risk factors by the discriminant functions representing 71.43% success rate while five (5) cases out of ten (10) poor quality cases were correctly classified by the discriminant function representing 50% success rate for the discrimnant function. However, some constants are detected in the data that is not resulting in total 100% classification success. However, 72% of the original group cases were correctly classified by this discriminant function modeled in this study.
Conclusions of the Study
This study reveals that time overrun and poor quality discriminate more between the risk groups of cost, time and quality related factors. The two discriminant functions explain more of the variance between the risk groups. These two classification models built have 72% success rate. Based on the empirical evidence from the results of the study it can be concluded that the two main variables that best separate or discriminate risks into its groups are impact of cost and quality on Design and Build projects.
Relationship exists between the two discriminant functions and the independent variables of cost and time overruns and poor quality. These two classification models have high success rates.
This study proffered that clients and contractors using Design and Build method for their project execution should watch out for cost overrun and poor quality as both factors can help to classify newly encountered 
